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[57] ABSTRACT

A powdery mold release agent spray device including a
nozzle having spray ports on its tip end side wall, a
nozzle having spray ports on its tip end surface and shut
pins, all of which are assembled in through holes made
on both metal molds. The spray ports of the former and
latter nozzles are exposed to cavity inside at time of
spraying work, the spray ports of the former and latter
nozzles are located in the through holes and the cavity
1s 1solated from the spray ports of the latter nozzle by
the shut pin. By using this spray device, a powdery
mold release agent can be sprayed onto inside surfaces
of the metal molds without exception, economically and
without worsening a work environment.

2 Claims, 3 Drawing Sheets
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1

POWDERY MOLD RELEASE AGENT SPRAY
DEVICE

BACKGROUND ART

1. Industrial Useful Field

This invention relates to a powdery mold release
agent spray device which can spray a powdery mold
release agent onto inside surfaces of metal molds with-

out exception under a state where the metal molds are
closed.

2. Prior Art an;i its Problem
Conventionally, the metal molds have been opened

and the mold release agent has been sprayed by insert-
Ing a nozzle in between metal molds, in order to spray

the powdery mold release agent onto inside surfaces of

metal mold. In this method, however, since it has been
difficult to make the nozzle get near to the inside sur-
faces of the metal molds, the powdery mold release
agent has not been sprayed sufficiently onto hidden
portions such as backsides of core etc. so that nonuni-
formity of adhesion has occurred easily and a consump-
tion of mold release agent has increased to cause waste-
ful use of it. Further, there has been a problem of wors-
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ening of work environment due to flying-around of 25

mold release agent.

OBJECT OF THE INVENTION

An object of this invention is to provide a powdery
mold release agent spray device which can spray a mold
release agent onto inside surfaces of metal molds with-

out exception, economically and without worsening a
work environment.

SUMMARY OF THE INVENTION

In a spray device for spraying a powdery mold re-
lease agent onto inside surfaces of metal molds under
closed state; a powdery mold release agent spray device
comprising two kinds of nozzles for spraying the pow-
dery mold release agents, shut pins, and drive mecha-
nisms for moving these components forward and back-
ward, in which the nozzles and the shut pins fit in and
are shdable within holes passing through the metal
molds under closed state, one-side nozzle has spray
ports on a tip end side wall, the other-side nozzle has
spray ports on a tip end surface, the shut pins are
adapted to be slidable in through holes intersecting a
through hole in which the other-side nozzle fits, the
one-side nozzle is so driven that its spray ports are ex-
posed to a cavity inside at time of a spraying work and
a tip end surface forms a surface flush with the inside
surface of metal mold at time of a filling work, the
other-side nozzle is so driven that its spray ports are
exposed to the cavity inside at time of the spraying
work and the tip end surface comes in the foregoing
through hole of metal mold at time of the filling work,
and the shut pin is so driven that it comes in the forego-
ing through hole of the other-side nozzle to isolate the
cavity from the tip end surface of the other-side nozzle
and the side wall exposed to the cavity side forms a
surface flush with the inside surface of metal mold at
time of the filling work and it retracts from the forego-
ing through hole of the other-side nozzle at time of the
spraying work.

The present invention performs the following func-
tions and effects.
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(1) Since two kinds of nozzles having spray ports

formed at different positions each other are used, hid-
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den portions viewing from the spray ports of nozzles
can be easily prevented from being created.

(2) Since the nozzles are assembled in the metal molds
and spraying is carried out with the spray ports exposed
to the cavity inside of metal molds under closed state,
the spraying is carried out at positions very close to the
inside surfaces of metal molds. Consequently, a con-
sumption of powdery mold release agent becomes eco-
nomical.

(3) Since the spraying is carried out under the state
where the metal molds are closed, the powdery mold
release agent does not fly around an outside.

(4) Since the spray ports are not exposed to the cavity
inside at time of the filling work, there is no chance for
the spray ports to be clogged by molten metal.

(5) Since the tip end surface of the foregoing one-side
nozzle is flush with the inside surface of metal mold and
the side wall exposed to the cavity side of shut pin is
flush with the inside surface of metal mold at time of the
filling work, there is no possibility that irregularities out
of control, which are caused by the nozzles and shut
pins installed, are formed on surfaces of cast product.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic vertical sectional view showing
a state of spraying work of a cast device equipped with
a powdery mold release agent spray device of this in-
vention.

FIG. 2 is a schematic vertical sectional view showing
a state of filling work of a cast device equipped with a
powdery mold release agent spray device of this inven-
tion. FIG. 3 1s a schematic vertical sectional view show-
ing a state of cast product take-out work of a cast device
equipped with a powdery mold release agent spray
device of this invention.

DETAILED DESCRIPTION OF THE
INVENTION

An embodiment of this invention will be described
hereunder with reference to drawings.

FIG. 1 through FIG. 3 are schematic vertical sec-
tional views showing respective working states of the
case device equipped with the powdery mold release
agent spray device of this invention. FIG. 1 shows the
state of spraying work, FIG. 2 shows the state of filling
work, and FIG. 3 shows the state of cast product take-
out work, respectively. This cast device is of a type in
which the metal molds are opened left and right.

In these figures, 1 is a stationary metal mold and 2 is
a movable metal mold which are held by separate hold-
ers (not shown) respectively, and they are adapted to be
opened left and right together with the holders. 3 is a
mating surface of the both metal molds 1 and 2, and 4 is
a cavity.

The powdery mold release agent spray device of this
Invention is assembled in the both metal molds 1 and 2.
This spray device is equipped with two kinds of nozzles
S5, 6 and 7, shut pins 8 and 9, and drive mechanisms 50,
60, 70, 80 and 90 which move these components for-
ward and backward respectively. A kind of the nozzle
S 1s different from that of the nozzles 6 and 7 in the point
that positions, where spray ports are formed, are differ-
ent each other. 10 1s a filling portion which is composed
of a sleeve 11 and a plunger 12. 20 is a cast product
push-out mechanism which is composed of a push-out
plate 21 and plural push-out pins 22 integrated with the
plate 21. The drive mechanisms 50, 60, 70, 80 and 90
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consist of motored cylinder mechanisms 50a, 60a, 704,
802 and 90z and rods 505, 605, 705, 806 and 90b.

The nozzle S has plural spray ports on its tip end side
wall Sa. The nozzle 5 slidably fits in a through hole 51
formed at an approximately central part of the movable
metal mold 2 in horizontal direction, and is adapted to
be moved forward and backward by the drive mecha-
nism S0 within the through hole 51.

The nozzle 6 has plural spray ports on its tip end
surface 6a. The nozzle 6 slidably fits in a through hole
61 formed on an upper part of the stationary metal mold
1 in vertical direction, and is adapted to be moved for-
ward and backward by the drive mechanism 60 within
the through hole 61. The nozzle 7 also has plural spray
ports on its tip end surface 7a, slidably fits in a through
hole 71 formed on a lower part of the stationary metal
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mold 1 in vertical direction, and is adapted to be moved

forward and backward by the drive mechanism 70
within the through hole 71.

The nozzles 5, 6 and 7 are so installed that hidden
portions viewing from the spray ports of the nozzles 5,
6 and 7 are not created on inside surfaces 1¢ and 2z of
the both metal molds 1 and 2.

The shut pin 8 slidably fits in a through hole 81
formed on an upper part of the stationary metal mold 1
in horizontal direction, and is adapted to be moved
forward and backward by the drive mechanism 80
within the through hole 81. The through hole 81 inter-
sects at 1ts tip end with a tip end of the through hole 61.
The shut pin 8 and the through hole 81 are so formed
that a side wall 8a of tip end of the shut pin 8 becomes
flush with an inside surface la of the stationary metal
mold 1 when the tip end of the shut pin 8 comes in the
through hole 61. Exactly speaking, an intersecting por-
tion of the through hole 61 with the through hole 81 is
formed into a grooved shape.

The shut pin 9 slidably fits in a through hole 91
formed on lower parts of the both metal molds 1 and 2
under closed state in horizontal direction, and is
adapted to be moved forward and backward by the
drive mechanism 90 within the through hole 91. The
through hole 91 is made up under the state where the
both metal molds 1 and 2 are closed, and intersects at its
tip end with a tip end of the through hole 71. The shut
pin 9 and the through hole 91 are so formed that a side
wall 94 of tip end of the shut pin 9 becomes flush with
the inside surface 1¢ of the stationary metal mold 1
when the tip end of the shut pin 9 comes in the through
hole 71. Exactly speaking, an intersecting portion of the
through hole 71 with the through hole 91 is formed into
a grooved shape.

The drive mechanisms 50, 60, 70, 80 and 99 are
adapted to be controlled by a control portion (not
shown) in the following manners. The drive mechanism
50 drives the nozzle § in such a way that the spray ports
are exposed to the cavity 4 inside at time of the spraying
work (FIG. 1) and the tip end surface 5b forms a surface
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flush with an inside surface 2g of the movable metal

mold 2 at time of the filling work (FIG. 2). The drive
mechanism 60 drives the nozzle 6 in such a way that the
spray ports are exposed to the cavity 4 inside at time of
the spraying work (FIG. 1) and a tip end surface 6a
comes in the through hole 61 at time of the filling work
(FIG. 2). The drive mechanism 70 drives the nozzle 7 in
such a way that the spray ports are exposed to the cav-
ity 4 inside at time of the spraying work (FIG. 1) and a
tip end surface 7a comes in the through hole 71 at time
of the filling work (FIG. 2). The drive mechanism 80
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drives the shut pin 8 in such a way as to make it come
in the through hole 61 inside to isolate the cavity 4 from
the tip end surface 6a of the nozzle 6 and allow a side
wall 8a to form a surface flush with the inside surface 1a

of the stationary metal mold 1 at time of the filling work
(FIG. 2), and to make the shut pin 8 retract from the
through hole 61 at time of the spraying work (FIG. 1).

The drive mechanism 90 drives the shut pin 9 in such a
way as to make it come in the through hole 71 inside to
1solate the cavity 4 from the tip end surface 7a of the
nozzle 7 and allow a side wall 9z to form a surface flush
with the inside surface 1a of the stationary metal mold
1 at time of the filling work (FIG. 2), and to make the
shut pin 9 retract from the through hole 71 at time of the
spraying work (FIG. 1).

Function will be described hereunder.

The spraying work is carried out under the state
where the nozzles 5, 6 and 7 and the shut pins 8 and 9
are located as shown by FIG. 1. Namely, the both metal
molds 1 and 2 are in closed state. The nozzle 5§ is ex-
posed to the cavity 4 inside at its tip end side wall 5a i.e.
the spray ports. The nozzles 6 and 7 are exposed to the
cavity 4 inside at its tip end surfaces 62 and 7a i.e. the
spray ports. The shut pins 8 and 9 retract from the
through holes 61 and 71 respectively. The push-out pin
22 comes in the movable metal mold 2, and a tip end
surface 12a of the plunger 12 becomes flush with the
inside surface 1a of the stationary metal mold 1.

When the powdery mold release agent is sprayed
from the nozzles 5, 6 and 7 under the state as described

above; the powdery mold release agent is sprayed from

the nozzle § in vertical direction, it is sprayed from the
nozzle 6 in a lower direction, and it is sprayed from the
nozzle 7 in an upper direction. When the spraying is
done from the nozzle 5 only, there is a possibility that
the powdery mold release agent does not spread to the
inside surface 2b which is a portion hidden from the
nozzle 5. However, since the spray ports of the nozzles
6 and 7 face on the inside surface 2b, the powdery mold
release agent can be sprayed onto the surface from the
nozzles 6 and 7. Therefore, the powdery mold release
agent can be sprayed without exception onto the inside
surfaces 1¢ and 2z from the nozzles 5, 6 and 7.

Further, since the powdery mold release agent is
sprayed from the nozzles 5, 6 and 7 at positions very
close to the inside surfaces 1a and 24, the powdery mold
release agent can be sprayed with a good efficiency.
Accordingly, the consumption of powdery mold release
agent becomes very economical. |

Moreover, since the powdery mold release agent is
sprayed under the state where the both metal molds 1
and 2 are closed, there is no chance for the the powdery
mold release agent to fly around the outside of the cast
device. Therefore, there is no possibility that the work
environment is worsened.

After completion of the spraying work, the filling
work is carried out with the nozzles 5, 6 and 7 and the
shut pins 8 and 9 located at respective positions of FIG.
2. Namely, the both metal molds 1 and 2 are naturally in
closed state. The tip end surface 56 of the nozzle 5
becomes flush with the inside surface 2a of the movable
metal mold 2. The tip end surface 6a of the nozzle 6
comes in the through hole 61, and the tip end of the shut
pin 8 comes in the through hole 61. Thereby, the cavity
4 and the tip end surface 64 are isolated each other by
the shut pin 8. The tip end surface 7a of the nozzle 7
comes in the through hole 71, and the tip end of the shut
pm 9 comes in the through hole 71. Thereby, the cavity
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and the tip end surface 7a are isolated each other by the
shut pin 9. The tip end side walls 82 and 9a of the shut
pins 8 and 9 become flush with the inside surface 1a of
the stationary metal mold 1.

Under the state as described above, molten metal fed
in the sleeve 11 is pushed out by the plunger 12 to be
filled in the cavity 4. The spray ports of the nozzle 5 are
located in the through hole 51 because the tip end sur-
face §b is flush with the inside surface 24, so that there
1s no chance for the spray ports to contact with the
molten metal and to be clogged with the molten metal.
The spray ports of the nozzles 6 and 7 are isolated from
the cavity 4 by the shut pins 8 and 9, so that there is no
chance for the spray ports to contact with the molten
metal and to be clogged with the molten metal There-
fore, it is not necessary to mind cloggings of the nozzles
S, 6 and 7 with the molten metal so that continuous use
of them becomes possible.

In addition, the tip end surface 5b of the nozzle 5 is
flush with the inside surface 24 and the tip end side
walls 82 and 9z of the shut pins 8 and 9 are flush with
the inside surface 1a of the stationary metal mold 1, so
that there is no possibility that the irregularities out of
control, which are caused by the installed nozzles 5, 6
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and 7 and the shut pins 8 and 9, are produced on sur- 25

faces of cast product.

The cast product is taken out under a state of FIG. 3.
Namely, when the movable metal mold 2 is moved to
open the both metal molds 1 and 2 with the state of
FIG. 2 left as it is, the push-out pin 22 and the nozzle 5
protrude from the inside surface 2a. Thereby, release of

the cast product from the inside surface 2a is acceler-
ated.

EFFECT OF THE INVENTION

As described above, according to the powdery mold
release agent spray device of this invention, the follow-
ing effects can be obtained.

(1) The powdery mold release agent can be sprayed
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without exception onto the inside surfaces 1z and 2g of 40

the both metal molds 1 and 2.

(2) The consumption of powdery mold release agent
can be made economical.

(3) The worsening of work environment can be
avoided.

(4) The nozzles 5, 6 and 7 can be prevented from
being clogged with the molten metal, so that they can
be used continuously.

(5) The formation of irregularities out of control on
the cast product can be avoided, which are caused by
the installed nozzles 5, 6 and 7 and the shut pins 8 and 9.

ANOTHER EMBODIMENT

The powdery mold release agent spray device of this
invention can also be applied to a cast device of a type
in which the metal molds are opened upward and
downward.

The two kinds of nozzles are not necessarily be ar-
ranged as described in the above embodiment. They
may be arranged at will provided that hidden portions
viewing from the spray ports of the nozzles are not
created on the inside surfaces of the both metal molds,
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in the same way as the above embodiment. Further, the
number of nozzle may be at will in order to accomplish
such arrangement.

The number of shut pin corresponds to the number
nozzle having the spray ports at the tip end surface in
the above embodiment, however, only one shut pin may
be used for common use by plural nozzles.

What 1s claimed is:

1. A spray device for spraying a powdery mold re-
lease agent onto molding surfaces of a mold cavity
defined by metal molds when the molds are in a closed
position wherein the spray device comprises:

(a) at least one first nozzle having spray ports on a tip
end side surface and reciprocating within a first
channel formed in the mold,

(b) means for reciprocating the first nozzle between a
spraying position in which the tip end side surface
of the first nozzle extends into the molding cavity
and a retracted position in which a tip end surface
of the first nozzle is flush with the molding surface,

(c) at least one second nozzle having spray ports on a
tip end surface and reciprocating within a second
channel formed in the mold,

(d) at least one shut pin reciprocating within a pas-
sage wherein the second channel intersects the
passage, and

(e) means for reciprocating the second nozzle and the
shut pin between a spraying position in which the
tip end surface of the second nozzle extends into
the mold cavity and a retracted position in which
the shut pin extends into the second channel to
isolate the tip end surface of the second nozzle
from the mold cavity and an outer surface of the
shut pin is flush with the molding surface.

2. A spray device for spraying a powdery mold re-

lease agent onto molding surfaces of a mold cavity
defined by metal molds when the molds are in a closed
position wherein the spray device comprises:

(a) one first nozzle having spray ports on a tip end
side surface and reciprocating within a first chan-
nel formed in the mold,

(b) means for reciprocating the first nozzle between a
spraying position in which the tip end side surface
of the first nozzle extends into the molding cavity
and a retracted position in which a tip end surface
of the first nozzle is flush with the molding surface,

(c) two second nozzles having spray ports on tip end
surfaces and reciprocating within two second
channels formed in the mold,

(d) two shut pins reciprocating within two passages
wherein each of said second channels intersects
each of said passages, and

(¢) means for reciprocating the second nozzles and
the shut pins between a spraying position in which
the tip end surfaces of the second nozzles extend
into the mold cavity and a retracted position in
which each of the shut pins extends into each of the
second channels to isolate each of the tip end sur-
faces of the second nozzles from the mold cavity
and outer surfaces of the shut pins are flush with

the molding surface.
* * %Xk ¥ *
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